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Bie synthesizer la a tool for manipulating the three basic 
parwters of sound - pltea, timbre anil loudness. It conveniently 
places theie parsmetera on • panel in the form of electronic devicea 
such ae oscillators, filters, transient generators and asnilifiere, 
which are controlled by turning knobs, nipping switches, pushing 
sliders, playing keyboard*, pressing buttons end moving pedals, linen 
jou achclit a thorough onoexateoilng of how these devices operate end. 
relate to each other 1* the •ynthealter system, you vill be able to 
gain full potential from jour eynthealier- 

The faot that a syntheelaer allows sounds to be manipulated does 
not imply that any sound can be simulated eiectly - many sounds can't. 
Ihe reason for this is that although sound manipulation ii poaaiblc, 
It in simplified to the extent that a T«ry complex sound, lite * human 
voice for instance, cannot be adequately simulated. 

On the other hand., some sound* are siorple enough to imitate so 
exactly that It often becomes difficult to dlatlngulsh the real from 
the synthetic. Tor example, a flute, a guitar, baas guitar, tuba, and 
many other instruments can be very effectively simulated with the 
manipulation techniques of today's synthesltera. 

Although the eynthesiier possesses a phenomenal ability to Hd.te.te 
many conventional sounds, its greatest potential lies in Its ability to 
create unconventional sounds which often cannot be obtained by say 
other means . For example it can be set to imitate the sound of a tuba 
and then can be oaauged to better suit a particular application. Bie 
point is that the sound is in your control and can be tapered to suit 
your needs - this being a quality that no other instrument can offer. 

Tbe creative possibilities of the synthesiser are almost infinltc- 

limltei only by your knowledge of the device and Ita complexity- Taking 
the tine to fully understand the purpose of every control on the panel 
will e,llov the greatest degree of versatility to be obtained from the 
Instrument, a" veil oa prevent much frustration during the creative 

ae synthesiser, like any other tool, can only do its Job when 
used properly and intelligently. 



ggBJnVEIg D8DK A KIMHi&llgER 

To effectively realiae taw full potential of a synthesiser 
It ll iaportant to nit It la conjunction with «n »nplifi;atian 
ayatem that hae a frequency responae wide #[1011811 to accurately 
reproduee its tialiral range- Tor exsoplE, toil aiipliflere sre 
fine for reproducing a syntheelLed bass guitar, but terrible for 
zu»t other sound ■. The reason for thle ia Uiat bssa amplifiers 
an usually cot aada to reproduce high frequency sounds, thus the 
ayntheaiter vill tend to sound dull. 

The beat type of amplification ■jatem to uae for synthesiser 
reprcdusticn 1* one that utilises both horns and. bnti speakers ao 
that both the high and low range sounda can be reproduced. Of courae, 
If such a system ie cot readily available, you should uae lAetever ia 
bandy; but keep in Kind that the sounda you create on the synthesiier 
■ill greatly depend on the quality or your e^illflcatlco system. 

When external sound testifiers auch as phase shifters, distortion 
unit*, squalitere, etc. are uaed vlth the aynthesiter ai additional 
tool* la the aound saujlpulatloa process, they should be applied 
diligently. For exaaple, don't synthesize the sound of a French Horn 
and then play it through a rotating speaker and wonder why It doein't 
sound like a French Born. On the other hand, if you synthesis* an 
organ sound, the rotating speaker vould greatly enhance It. The point 
to renaaber vhen aelng external dances la that they too suit be un- 
derstood,, Just aa yoo should underatsnd your synthesiser. Knew when 
to uae thea and why. 

Bit uae of reverberation ahould not be overlooked. Often, the 
use of ■ little reverberation on a ayntheslEad aotmd Bakes the difference 
between a convincing and noneonvindng Handation, Tor exaansle stringe 
•laulation aounda ouch nore realistic when played through " rererberstion 
device since it adds a spaciousness to the aound that aide the chorus 
effect oeceaaary to effectively simulate a etring ensemble. However, 
reverberation, as any other external ■odifler, should b* uaed 
intelligently in order to be effective. Before autoaotlcally adding 
reverberation to all of your sounda consider the particular application. 

The final ii^ortant point worth Mentioning is that a synthesiser 
ia often played with two bands - one en the keyboard and one on the 
control panel. Sale enables ycu to add dynamics while playing the 
iaetruoent so that the synthesized aounda are acre interesting. For 
inatance, using tHe pitch bead on a guitar aiaulation or adding vibrato 
only during certain, passages of a violin elBwlation, helps add a feeling 
of realism to tie instrraent. Likewiae, adding glide only when needed or 
sweeping the filter with an external foot pedal, adds dynamics to a 
ayatheeiser passage* The ■yntheaiaer li one of the few electronic 
instrument* that allow thia dynamic Tariation and it should not be 
overlooked. Try to think along theaa line* and your playing tedinique 
vill develop an expression that will greatly enhance the syntoeslted 



Because or the brevity of thia manual, It la impossible to 
present an in-depth discussion of hor synthesisers operate - however, 
It la practical and necessary to at least breifls- explain kw mam 
principles. There are several eaeellent books available which discuss 
electronic nilo and synthesiser* la a »lapli enough wiier »u coat 
beginners can grasp the laportant principles needed to effectively 
uae and understand Bynthealters . JEn.ua, If further explanations teem 
naeoassry, you are urged to i»f« to these sources. 



A) OSCIIIATORS ; The oscillators perfora two function* In a 
synthesiser! Bk Kin one being to generate continuous 
waves whoae frequency oorreaponda to tie pitch of the 
inotrunent. Tvo oscillators can be tuned In body different 
ways ao that haraonlea or choruses can be obtained. 

Jtte second jurpoae of an oicHJator la to supply the 
basic m tlabre of the aoond, known aa the waveshape. The 
WTcihapea art illustrated by the figures located underneath 
the audio level sliders on the CAT oscillators. Ihe flrat 
oscillator producea a pulse ware (JLL), triangle wave (a/), 
sawtooth vsvc (.**), and a sub-octave square rave. Bie 
aecond oscillator produce" a sawiwjth ware (/W), square Jfe 

wive (ru), and sub-octave tquare vave. Note that each one ™ 
of these mvea haa Ita Own chSMHstaristie sound. It la 
tola rav sound that the aynthealter ■odlfiet to produce Ita 
final output. 

Since the OaclUatora are a source of sound, they are 
logically referred to as SOUS) SOURCES. 



■■■) niiTER ; She filter la that part of the ayntheilter which shapes 
the tlabre of the sound aoureea. Meat synthesisers, including 
the CAT, provide a IOT-PABS FXXffBt. This Deans that any 
overtones that Us below the cutoff frequency letting ( the 
y c Blider controls the cutoff frequency) of the filter vill 
pass through, while all overtones above the cutoff freaueoey 
will be dlaanisbed. JEaus, by "cutting off" the upper overtones 
of the oscillator waveshapes, the filter allovs the 
"mellovaeBB" of the raw oscillator sound to be controlled. 

The resonance, or "o,", of the filter allovs overtoneB 
that lie In the vicinity of the cutoff frequency to be 
enphoBlzed, thua producing a charactariatlc "waaoow" type of 
tlabre. 

Since the filter acdlflea the tlabre of the oscillator 
waveshapes. It la referred to aa a SOUHD MODIFIED. mm 



D) JMHOTBt : The last 11"* in the iyntheiiMT chain 1» the 

Votta£e"-Controlle4 Aaplifler, or ei^ly, «*. Bile device 
electronically varlei the loudness of the ■ouad that cons 
out of the filter. Since this too li a ■edificatio n of the 
sound, the VCA is also referred to a* a 800KD KHUTOR. 

E) gETBOARD : The keyboard telle the aynthaaiier what you 

mot it to do- When a key !• hit, the Keyboard telle 
the oscillators "hat note to pley and also telle the 
transient generators when to produce a trenelent. 

Since the keyboard allcvi control or the eynthaaiier, 
It 1* referred to ea a CONTROLLED. 

7) 7RA3IEIHIT aEBERATOBS : Ihe transient generators produce a 

signal whoie ehape can be controlled by the letting* Of the 
panel sliders and whose duration depends on the length of 
tine that a key le depressed. Bile transient signal io 
used to control different aeotlona of the synthesiter, thus 
the transient generators are referred to as COBElOllHtS. 

G) 10H FRBHJHtCY OSCILLATOR : me lev frequency oscillator or WO, 
— produces waveshapes sisdlar to the sain oscillators, nsnely, 
iquare nave (ff) and triangle ware {•V).. The difference ie 
that the LFO frequency in sub-audio — that is, it 1» not 
■east to be used as a sound source but rather a* a 
COIHTtOLLER. For — t'*i by patching the IJO triangle wave 
onto the oscillators, the frequency of the oscillators will 
change according to the shape and frequency oT the IK) 
triangle w^t, thuc producing vibrato. 

Other controllers men " pedals, footewitchee, etc. also exist, 
however the aaln point to reoeiober ie that the eynthe.iier ia dirlded 
Into three nstfn sections - SOUND SOURCES, 30USD ICKLTUHS, and 
CONTROLLERS. Biese three Sections interact with each Other using the 
principle of Voltage Control to ereate the final sound. 

VOUEAOE CONTROL: 

Basically, the principle of voltage control scans that 



specific synthesizer parameters can 



be taried in accordance with 



a control voltage. For instance, an oscillator can have lt» 
freauenoy varied by a voltage, thus It Is referred to as a 
Voltage-Controlled Oscillator, or VCO. ft filter can have its 
cutoff frequency controlled by a voltage, thus It la referred 
to as a voltage-Controlled niter, or VCF. Also, the synthesiser 
output anpllfier can have its anpllficatlon varied by a ™"age, 
thus It la referred to as a Voltage -Controlled Aimlifler, or VCft. 



1b the nethod by which these various sections are interconnected. Ihus,^ 
if a transient 1* connected to the input of a VCO it is called "patching 
the transient to the VCO. By setting various patches and eh&ngloe the 
amount by which the controllers affect the eourcee and ■odifiere, 
different sounds can be created with tie synthesiser. 



SKsanta sibteh cm the cat sib tiu s si zbi 

Die orersll layout of the CAT eyatheeitex 1b baaed ml the 
use or uliders, rotary poti ud slide switches situated in such 
& vty that ■ftny functions are visually obvious. Bdc entire 
Instrument hw been engineered for functional ■lapllclty. Tor 

1) All of the white coded sliders control en audio 

signal level, fe.g.i If you turn up the unite slider 
that is Barked "noise" yoa will hear an audible uolse 
signal) 



5) All of the panel graphics are white against a black 
background for algij contrast In less than optlaal 
lighting conditions. 



T) The grouping of TCO, TCT mod VCA nodules 1* from left to 
right to visually correspond vith the signal flow *ithln 

the system. 

the patching system used on the (XT !■ one Of the aoot versatile 
and straight -.forward systems in use to date. It la eoaprleed of a 
system of slide switches that select the source of aodulation, with 
rotary attenuators located directly below each switch to adjust the 
depth of aodulation. 

¥ar example, to Bodulate VC01 with the triangle wn output 
of the Low frequency Oscillator (U*0), you simply twitch the leftnost 
patch tvltch In the VCD1 module to the A/ position and than turn up the 
knob directly below the evltch to the desired modulation deyth - Sols 
particular patch will aodulate the frequency of VC01 In a way that 
corresponds to the triangle waveshape cosing out of the 170. Xhe rate 
of modulation will be determined by the setting of the UO (peed slider.. 

Tne same concept uaed to Modulate TC01 with the UFO triangle 
output is uaed when Bodulatlng other portions of the aynthesiaer 
vith different modulation sources - D» baste rundown of the patching 
system Is as follows: 



§^2 □ ' '5 R. o *! !■**•» 1*0 triangle to VC01 (2) 
s, 3 Dvcoig u °° b 2) Fatohea IM iquun to V0C-1 (2) 
J 1 rv „, 3) *»tehe> Swpie ml Sold to TO01 (2) 

1 *»" »)'BBtch«a ADGH trmaient to YC01 (2) 

y~< J>~ L < ^-<^ 5) Patcfcea JW transient to TO31 (2) 
J X J X -7 X 6 > BMonea TOC (1) OBtput to TO01 (2) 

\ X\ X\ X Mfa - ja>1 O^ 

■> — < > — < > — < 7) ftrtchea MO triangle to pulae eidth 

_ B1 " f K«ui»tloo Input 

8) ratchet D2 to the pulM vldth 
vco 1 (*) ■ofcO ttlon laput for — rami 

pals* width variation. 

*■) tktcbH 1-6 viu *odui*te toe noqaacx or tcoi (2) 

b) fetching VC02 (1) into TGC1 (2) "ill oalj produce • 

adulntlDo if ttt VOX (1) audio lerel alldera an 

turned up. 

PIG.l latching explanation for YCOl(S) frequency Modulation. 



0* n PT' 4 1) Patches the HO triangle Into the TCF 

J, Z □' ' 5 2) p«whe» the LID equarc Into the YCT 

( h 3 u«™ ig 3 > patches the Saeyie and Hold to the va 

! h) Pitches the ADSB transient to the TCP 

-L -L< 5) grt an e e the aB traneient to the VCT 

yr\ y~\ 6) Patches the V001 output to the TOT 



\J\J 



a) fbese pateoee will nodulete the C05OTF FRHBBBCT. Of the VCT 



HS.2 Patching oaplaaatlon for VCT cutoff frequency Modulation - 



1) fetches the ADSR transient Into the TCA 

2) Patches the AE traneient Into the YC* 

3) Brpaesea the TCk m that the eorod 

level on the output ii constant, 



o 



■■kins patch ndjuatamte on the 
ayntheaiwr ao that you don't h»r 
to hold down a key to hear the so 

being aanipulated. 



Pitching explanation for YCH amplitude modulation. 
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CONTROL'S VSTEW5 GROUPING 

A Bttpniiotnrfi that CDiitro^ the modulation Jcpth. Color coding of 



helps to visually identify 
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PANEL DESCRIPTION 
fie.6 3« ionized description of sintered panel «o-.loiu. 



1) FITCH OMnHDL - This alider shifts the pitch of the entire unit up 

or ton by opja-aii!»»t*ly one ocUive. A snftU ares j n 
the center position of the slider gives no pitch 
change so that returning the instrument to norsal 
tuning froa other than the centered or "0" position 

la simplified. 

2) 0CTA71 BWITCB - Thia slide switch ahlfts the pitch of the entire unit 

up or down by exactly 2 octaves. 



Hhen the PITCH control and OCTAVZ switch are In the "0 
position the Instrument Is tuned such that the second 
octave "A" note la approximately WiOBx with the YCO 
tuning adjustnenta in the 12 o'clock position. 



3} CiM - When this allder la placed in the alalaun position 

there la no g lidi ng between notes played on the 
keyboard. Aa the slider la lnereaaed upwards, the 
Slid* tine between notea increases. The action of 
this slider la defeated by ualng the optional "fl t.TTW 
OX/OFT SOOTSWITCH" that plus* Into the rear of the 
unit. If a particular glide tine la eat with the 
slider and the foot twitch la plugged in, you will only 
get gliding between notes when the switch la depressed. 

The Glim feature on the CAT ii designed eo that 
the glide will conplete even if the note la released. 

<*) LPO nwPBICT - This slider determines the repetition rate of the Low 
Frequency Oscillator (L*0) which simultaneously puts 
out a triangle (/v ) and square (ru) ware, both available 
at various patch switches on the front panel. 

Also note that the IPO-speed controls the ADSR 
repeat apead and the Sample and Hold (S*H) rate. 

5) SAMPLE end BDLP -Thla switch selects the source to be saaplsd hy the 
autoaatic SasniLe and Held (S-K). In the "IKtJBB" 
poaltion, the output front the noise generator is 
«anpl*d, producing a random output pattern. In the 
vcol position, the nUc setting of the VCOl audio 
sliders is sampled. 

■ote that if you select the "V001" sample position 
and hare all of the 7C01 audio sliders down, there will 
be no S*B output since VCOl will not be putting out any 
waveforms to be sampled. For exsnpla, If you want to 
saapLe the VCOl sawtooth, simply place the SAMPLE • HOLD 
switch to the TCO], position and turn up the VCOl audio 
•lidar labelled AA . This will connect the YCOl sawtooth 
output to the 3-H Input. The sampled sawtooth wave is 
Butcamtically available at all the patch switch position* 
labelled "fr*B". 

ll ,-jjU our f^m — out 

prr t t- * RANDOM 

no. J- Inputs and outputs of the Sanple and Hold unit. 
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The Attack-Helease (AR) transient generator creates 
a voltage transient that reseobles the symbol lllustraS 
under the sliders (/~^). The Initial rising portion of 
this transient la called the ATTACK (A) which refers to 
the tlae it teiee the transient to reach a. fixed peck 
value ifter a key Is depressed. When the "A" slider It 
fully down, tola tlae will be ■Inlsun, corresponding to 
a fast attack. likewise, aa the slider la pushed u P , 
the tin* irill be increased, corresponding to a alow 
attack. 

The final portion of the transient is called the 
RELEASE (ft) vhich refers to the tls* it takes the 
transient to go back down to its initial value after 
the key is released. Aomin, when the slider labeled 
"R" is fully down, a quiet release is Obtained, and 
fully up, a long release la obtained. 

The output of the AR transient generator is 
available at all patch switches labelled (r\). 



KET 



*"> 



KEI RELSASED 




OUTPUTS 

FIG . 8: AR transient generator operation. 



Shis transient generator la baaed on the saae 
principle as the AS generator except that it is 
comprised of four different sections (attack-decay- 
eustaia -re lease) rather than only two (attack-release ). 
The AD5R voltage transient ia created every time a key 
la depressed and ia available at all patch switches 
aarked A\ . The four different aectlone are governed 
by the elidera aarked "A", (Attack), "D" (decay), 
"S" (austeln), and "R" (release), as explained in 
figure 9. 
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•THE CAT 3RM SYNTHESIZER- 

Flsa.se sdd or sodify the Instructions In this nanusl as followai 

Page lOi PITCH BEND COWTKPL- Calibrated to +/- 1 Ootave with 

cllck-loeJcad center deed son*. 

LFO HffMWfflfr Range 1" 0.03HS - 30HZ with square and 
BINE wave outputs, 

ADD- LFO MONITOR - The light next to the LFO frequency slider 

IsVsolld stlt»..devlee that blinks on and off at the 
LFO frequency to alio* visual aonltorlng of tba LFO. 

ADD- LFO DELA1T- The LFO DELAY slider controls tha tine it 

tekes"tha LFO SINE WAVE output to raach lta ■exlsua 
valua after a key Is depressed. 

For sxaapie, If you Modulate the oscillators with the 
LFO alne wave to gat vibrato, an LFO DELAY Batting of 
seconds (slider fully down) would give jou a continuous 
vibrato (no delay), while a netting of 5 seconds (slider 
fully up) would causo ths vibrato to atop whenever you 
hit a key, coee on Blowly and finally raach lta pet* after 
about 5 Boonnds. This is known aa dela yed vibrato and any 
LFO DELAY sotting batwoon 0-5 second's will glv* corrospondlng 
delay tinea. Tha delay on tha olne wave will occur at all 
of the slno wave Modulation positions In each of the 
synthealsor sections ao that delayed filter sweep* and 
pulea width chorusing can bo obtained. 

Note that tha LFO IKLAY Is trigger sensitive , not gate 
sensitive , and as such will begin a new delay on each new 
note dspreeeea. 

' MULTIPLE ADSH TfflCGEKmc - To better sccoaodat* the 

poTypTwnlc^chnlque on the CAT SRH, the Multiple triggering 
Of the ADSH transient haa been Modified ae per the following 
llluatratlon • 




FIG 12 RSVISEDi Modlflcetton of the multiple ADSH trigger 
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FJ3 . 9 SHler waiynt on the ADSR trftnatent Generator 

A 5 " OUTPUT 
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ADSR 



' KEY KEY 

KEY KEY JS&H UP 

DOWN UP D0WN 

H6.gr- Four Illustrative ADSR settings, (Bote now the peak* on *U 

"" four Bettings sorreapond to me «*ne voltage) 



A TOUCH SENSITIVE kCER RKSPOKSE on the keyboard can 
fee obtained by utiliting the fact tint the "release" 
portion or tae transient takes orer only vneu a key 

la relaeaed. Vote that If you act « alow "decay* «od 

hold down a note, the transient will decay according 
to the setting of the "D" slider. However, If the key 
la only held doiro for • very abort tins, the setting of 
the "R" slider vlll take over the transient upon release 
of a key. Figure 11 shows how tie release tlae will depend 
on how fast the key was released since the release portion 
of the ADSB transient takes orer at the voltage point 
existing at the tlae the key waa released, thus, a fast hit 
win correspond to a ions decaying transient, while a key 
that it held for a while will eorreapond to a fester decaying 
transient. 



Decay controls this part 



a s b 



II! 




IfiNG HIT FAST DECAY 



qoicx srr loig eeca* 



Release control* this part 



FIG. 11- A touch -sensitive ADSR setting. 



A WORD KBOVt THAB3IE9T TBIGGHRI8G 

As previously stated, an Alt and ADSR transient will both 
be produced whenever a key Is hit. me CAI is designed 
ao that the rctrlgger of the AV3B occurs on any key 
depression - even If nore than one Is held down. Vhat this 
Means 1* that an AESR transient Is produced If you hit a 
note and hold It - then If you hit another note below It 
(In the *bodo" aade) or above It {In the "poly" node) you 
will retrlgger the ADSB. Ibis feature was designed for very 
feat keyboard action and la lacking on urn? competing unite. 




FIG . 12- The Multiple trigger on the ADSR. 
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Ft;- 13 ADSR pstcW !lrto VI 



xgHUMOTniiG vra toe TRmsiEirr spkratore 

Set up the patch ihvua in figure 13. Tule petco connect* 
the ADSR transient to TC02 bo that you eu hear how the ttrlrai 
ADSH sliders Change the transient and thus Tary the T0Q2 frequency. 
When you hit a key you can hear the frequency of VC02 change In a 
moaner corresponding to the ABSR transient chape, as shown in figure 
1». By plAolug the Modulation depth knob S in different position! 
you can hear how different settings cause different depths of 
frequency changes. |(cy KEY 

DOWN 



III 



VC02 



MDMh WIS TXAMSttHTJX A*7tw^"B f*n VMl, fT OIKJft 



iiMfc. 
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ng . gj* Die patching of the ADSR transient onto TO32 

causes a frequency change which corresponds 

to the transient shape . 

Rev place patch switch A Is the A? position labelled n sad 

set the AK generator sliders as shown in figure 15. Bile will cause 

the frequency of VG02 to follow the AR transient and lets you hear 

bow the AR transient reaches a constant plateau as long as a key is 

KEY KEY 

DOWN OP 



held down. 
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*VH#N THit TUNUfMT *t fHTc»r» tun VCot /rCMfl 



r f»K **■ »*W IWIfiWBi tj** 



V 



*co 



a F*+#vffey uMwsr rwtr r 

no - 15- me patching of the AR transient onto VC02 causes 
the frequency to rise to a pes . when a key is held 
and to remain at that peak until the key is 
released. 
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Kov, to bear how the transients affect the 7CF, set the panel as 
illustrated in figure 16 ao that the AD6R transient li connected to the f 
TCP modulation input. Hov when you hit * key you can hear a " 

"vaaaaaooww" type of lound that follows the ADSR transient ae 
Illustrated in figure 17. 
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FIG . r[-The patching of the ADSB transient Into the VCF produces 
a change in the cutoff freq.ucnoj' which follow* tine 
transient contour. 
To hear hov the tranalent generator* affect the VGA, place twitch 
B ou figure 16 in the ADSR position labelled f^\ . Bow the sound von't jaa 
come through unless you hold down a key. When a key is depressed, the ^bf 
loudness of the sound will change in a Banner corre spooling to the 
ADSR transient. This is illustrated in figure 1& 
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JIG- 16- The patching of the ADSR transient onto the VGA. 
causes the loudness of the synthesizer to vary 
aceording to the tranalent shape. 

Prom these three experiments, you can see that the Alt and ADSR 
transients can change the synthesiser pitch (when patched to the VCD' a), 
timbre (when patched to the VCF), or loudness [when patched to the VGA). A 
3he contour of these changes depends on the settings of the tranalent ^ 
generator Sliders and the depth of these changes depends on the 
settings of the modulation depth knobs. 



6) APBg RK7EAJ- The AD5R report witch causes any ADSR setting to 
repeat at a rate determined by the 1*0 speed. In 
the "ADBO" position, the transient constantly repeats. 
In the "QAIK" position, the transient will only repeat 
when e key is held down. 



If the ATTACK or SKIEASZ Is too long you'll get transients 
running Into each other ibleh will defeat the purpose of 
using the transient generator' Make sure that the transient 
lengths axe coapatlble With the repeat rate you're using- 



9) 7001 and VOW 

AOPIO IWMfi-the Oscillators on the CAT hare neTeral different 

output waveshapes that are all available siMultaneously- 

a feature not found on nany other synthesisers. Bach 
waveshape has its own slider so that the amplitude oan 
be adjusted independently. This sUots different 
waveshapes to be «±x*d in any ratio to form conples: 
waveshapes useful as both controllers and sound sources. 
All of the waveshape sliders are coded In white since 
they often are used as audio •ourcea. The particular 
type of ware that each slider controls is labelled 
directly below it- 

SOB- OCTAVE : The suboctave slider controls a square 

wave that is exactly one octave below the 
actual oscillator frequency. Tfcio i* 
another special CAS feature and is used 
to add depth to the sound. 

SMjTOOHtf* )Both VGOX and VC02 hare this warerorn which 
&»# a charactarlatic "brasay" type of tiaibre. 
Also, when using V001 at a modulation source, 
you can use the sawtooth to "sweep" TO02 or 
the VCF at any frequency set on VC01. 

SQOAHE (n-' ) Ibis slider is only on VOD2 and is used to 

produce a hollow or "reedy tiabre. 

TRIABQIE (/v)Tbl» waveshape produces a Bellow timbre and 
is found only on VCOl. It is most useful 
when used in the subaudio range as a 
modulation source, however, it can also be 
used for "flutey" type sounds in the audio 
range. 

POiag (jjL) The pulse la a wave whose tone is controlled 

by the "PUISE WHOT" control knob located 

directly above it. When the Modulation switch 
above the knob is in the "DC" position, the 
pulse width is annually controlled by the 



letting of the "FUISE wipes" knob. When W 
this knob Is fully counter-clockwise, the 
output froa the slider labelled "J IL " is 
a square wave, vheras vhec the knob is is 
the full closfcvise position, the output is 
• sharp poise ware. 

Hkd the modulation switch la la the 
-v position, the IVO triangle ware will 
change the pulse width at a rate gorered by 
the 1*0 speed. Ei« aaount of pulse width 
aodulation is detexmtaed by the setting of 
the Modulation knob, where fall clockwise 
corresponds to aasiam aodulatlen. This 
process of "pulse width Modulation" produces 
a "chorus" effect and slaulates the sound of 
two oscillators. 
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FIG- 19: Using the Pulse Width Modulation. 



BOTE : VBIta THE A 



E AUDIO MIX AS A FOUR-HOTS SBQUBrCER: 
By -*^ti tbe sub-octave square unre on VCOl with tie 
pulse wave, a four-Btep wave 1b produced which ««a be 
used to sodulate VG02 or the VCF. Wben VOOl la brought 
down to ft f«b-»udioi> frequency, tbe output of TC02 changes 
la correapondance wltb tbe four-step wave to produce & 
four-sots sequence. She reason for this can be seen In 
figure 20 ■ When toe two wares are nixed., the resulting 
step-rave forms * shape that depeads on tbe settings of tbe 
ndx alldera. Otis ahape, In addition to tbe ■odulatlon 
depth setting on VC02, determines what notes will be 
played by VC02, the speed of tbe note sequence It set 
by VCOl's frequency controls. 




MIXED OUTPUT 



FIG . £0_- Producing a atep waveshape froa VOOl which 

can be used to forn four-note sequences frcm 



10) V001 AUDIO 

OH/OF? Shi* switch turns the sound of VOOl on or off. Shis 

feature is useful for tliainatlng tbe audio clicks 
associated witb sub-audio waveforms when ualag VCOl 
as a Modulation oscillator. 



ROTE: Sometime* VOOl nay not produce any sound even vltb tbe 
audio alldera up. Oils can be caused by inadvertently 
setting tbe VCOl AUDIO switch to the off position. 
Check this first before using VCOl as an audio source. 



11) FIBE /C0AR3E 

TME OH YCO1- V001 la tuned to VC02 by first setting the "COABSB" 
control to the approximate note and then getting an 
exact letting vltb tbe "FIRE" control. 

12) VC02 TUBE - lhl» control change* the frequency of VCOS by about 

+/- l^oetaves In either direction from the IS o'clock 
position, when tuning VCOl and VCOS together, first 
set the VCOS tune control to the desired note and 
then use tbe VCOl coarse and fine controla to tune 
VCOl to VC02. 



13) tCro/fpET In the "HMD" position, V0D1 will play the lowest 
K8EB0A HD note hit on toe keyboard. When twitched to *FOLr", A 
OOHTBOL - yCDl will pl*y the highest note depressed. Since W 

VC02 Will always play the lowest note depressed, 
baring TOOl play the highest note depressed will 
•He™ two notes at a tlae to be played on the 
synthesiser. 

When the "KMO/POLr" switch la In the "OPF" position, 
7001 Is not affected by the keyboard so that it rill 
reseda at any frequency set, regardless of which keys 
are depressed. TCD2 li alway s controlled by the 
lowest note played on the keyborad. 

14) STKC OK/Q7F- fhe sync switch locks ¥001 onto 7002 and effectively 

foma one coaplex oscillator out of both. There la 
no effect on 7002, however, there Is a drastic change 
in the tlnfcrel quality of VCD1. Specifically, 7X1 
la forced to follow the frequency of V002, thus 
resulting in coaplex waveforaa whose ahape depend on 
the frequency spacing between TOOl and 7002. Since 
7001 has four different weveforaa, each with ita own 
Characteristic "aync tlabre", a large variety of 
sounds can be synthesized using the audio alx controls. 
In addition, the sub-octave generator on TOOl locks on 
to ohroaatlc sc*leo of the fundamental frequency being 
generated by 7002 so that "chrosavtic-aelodiee*' can 
be obtained by frequency Modulating 7001 while In the 
aync aode. <*_h 

An Interesting effect can be obtained by patching ™ 
the ADSEt transient Into 7001 while In sync. This gives 
an alaost "voice -like" tlabre which occurs on every 
keyboard trigger and sounds as though It la being 
dynamically filtered. 



BOTE: Btjg TIMBRES 



The reason why the tlabre of 7001 sounds different In the 
sync aode than In the no-mel aode la because It has to 
"lock" on to a Multiple of 7002'a frequency. Froa figure 21, 
we can see that in the nortaU aode (no aync), tee VC01 and 
T002 waves can be at any position in relation to each other. 
However, in the sync aode, the waveshapes of 7001 are 
forced to fall within the constraints of 7002's wavesbapea, 
•o that trying to tune VCD1 away from TC02 will produce 
conplex waves as shown. 

Also note that U 7001 18 T0HKD TO A FRSVffiHCr BELOW 
TEAS Of 7002 WHII2 IK IHZ SXHC WDE, THERE WILL BE SO 
OOTHCT TBOM 7031. 



MONO/POLT KBYBOARD- The um of the none/poly witch on YC01 
Is ttw mm as the surlier ■odel except fox the addition of 
the 2-NOTE HEMORI SYSTEM incorporated into the CAT SBM 
keyboard olsctronies, What this aeons is thlsi 

On aany other two-note syntheeisera , including the earlier 
model CAT, If the switch «r« In the POLY position and Wo 
notes played, VC01 would play the highest not* end VC02 the 
lowest note. Upon release of the two notes, both oscillators 
would Jump to the lost note released. 

To eliminate thia, the CAT SRM has TVO HEMQHI SYSTEHS- 
one for each not* in tho two-note keyboard cystem. It 
works Ilk* this i 

a)Place the VCOl keyboard control snitch In the POLY nods. 

This saices l/CQl piny the highest note depressed on tho 

keyboard, VCG2 ALtfAIS plays the lowest note. 
b)jf one key Is down, both VC01 and VC02 "111 play that 

not*. 
c)lf , In addition to ths first key, you press down another 

key, VCOl will play ths higher of the two keys and VC02 

will play the lower one, 

**«KOV THIS PART IS IMPORTANT! 1 1 «** 

d)lf you let go of the TOP note FIRST while still holding 
the bottom note, VCOl will CONTIKUE TO PLAT THE TOP NOTE 
even though It's not down anymore. How, if the botton 
note is released (no notes down), VC02 will continue to 
play the botton note. This means that tee two*note 
Interval continues to play and the oscillators didn't 
both jump to the last note released- which la what certain 
other two-note synthesizers do, 

e)Now If a key Is depressed, VCOl and VCQ2 will both play 
that note and you're back at point b above, 

f )BUT now go baok to point e with 2 notes down and instead 
oT~iettlng go of the top note first, you first let go 
of the bottom note and hold the top note. THIS WILL 
CAUSE VC02 to jump to the note still held and so both 
oscillators will play the same note. To understand why 
the instrument was designed this way consider what would 
happen If VC02 stayed at the lower note after release . 
It would be impossible to quickly "trill" between two 
notes by holding the upper note and bouncing the lower 
note, you'd have to lift your fingers off of both notes 
and alternately hit the upper and lower keys that are 
being trilled. 



THE IMPORTANT THING TO REMEMBER IS THAT THE 2 SOTE 
MEMORY BUILT IKTO THE KSYBOAHD REQUIRES A SIMPLE 
TBCHNItiUE FOR IT TO RESPOtTO PRQPERILY, WHBH IOU WAST 
THE TWO NOTES TO BE WHOBKED, 1ST GO OF TOE UPPER ONE 
FIRST , this reouireB * bit of "hand rolling" technique 
that IB very slapla to adapt to. 

WHEN IOU DON'T WANT THE TWO ROTES TO BE MEMORIZED, JJfl 
GO OF THE BOTTOH ONE FIRST . Thie will cause VC02 to 
Juap to the higher note so that quick passages In the 
jxily mode ar* posBlbio. 

IN THE "MONO" MODE, THE SYNTHESIZES RETURNS TO A ONE-NOTE- 
AT-A-TTKE, LOW-SOU PRIORITY . 

Raaeaber that analog synthesisers Ilka the CAT 8RH CAHKOT 
HOLD A NOTE FOREVER. Because of this, if tha synthesiser 
Is in the POLY sode and a single acta is played, both 
oscillators will play that note and will eventually baat 
If tha note is not depressed again so that tha seeoElae ar« 
refreshed. This ia beeauaa tha too aeaoriaa cannot possibly 
"forget" tha note by tha exact sue aaount and sine* VCOl 
is connected to one aeaory and VC02 la connected to another 
savory, their frequencies will not vary by the ease aaount. 
After a long enough period of tiito, tha frequencies will 
differ enough for beating to occur. Again, this batting 
stops aa soon as the menorias axe refreshed- that la, whan 
the note is again depressed. 

This beating doesn't happen in the MONO soda because both 
VCOl and VC02 axe connected to the aue senary. So, even 
though- the senary is "forgetting the note" at the sane 
rate ae in the POLY node, both oscillator frequencies ohang* 
by the exact sane aaount- thue beating doee not occur even 
though the note is gradually changing. 

It's important to renenber that this POLY beating is not 
due to eselllator drift| it is a aenory loss that is eoamon 
and normal and will probably never be noticed because it is 
so gradual. Usually, if a note is to be held for a long 
period of tine without depressing the key, and the gradual 
beating cannot be tolerated, the MONO aode -would be used. 

Page 20* ADD VCOl PEDAL INPUT- VCOl can be controlled by the seae type 
pedal used for eweeplnjtha VCF by inaarting it into thla 
Jack. Thla allows foot control of banding and aync-sveep. 

SffTB - The VCOl and VCF pedal inputs can be used to aodulate the VCF and 
~ VCOl with external signals. The pedal input jacks are stereo type 
with the ring being the pedal power and the tip being a IV/Oetave 
lOOKohn input to the device, A aono jack plugged into the pedal 
inputs will safely short out the pedal power and allow access for 
modulation on the tip of the jack. 



\AAArv\AA, 

TIC . 21- YC01 and VO02 sawtooth vaveB In and. out of sync. 
Note tilt til* njan aode makea thf waves becoae 
SCTCfaronlEcd to o&cb other. 



Ihe voltage controlled filter (VC?) used on the QVF 1b 
& -JftdB/ooiave, four-pole, lovpaai type with odjuitahle 
rricmatt (Q) . Ihe action of the filter 1b to cut off 
all freouenclea above the Initial frequency netting (Pc)- 

With the "6" control all the my down, moving the 
'F c " altder up let* more hBrmonlci get through the filter 
bo that the timbre of the sound becooee brighter. An the 
Tq elller la brought down, leu harmonics paa* through 
the filter and the tiabre sounds aellover. 

Toe "Q", or resonance, emphasize* aoy haraonlCB that 
lie around the cutoff frequency, Tt. If tb: "Q." la turned, 
up to a bit acre than Midway, novlng the 7c alidar will 
produce a "uaaaooowwv" type of tiabral change. If the Q. 
la turned up to innrtana, the VCT win oaellJate and not 
allow any other sounds to cone through. 

OSCILLATE 



all freo.ueu.clea 
In theae area* 
will paBB througt 
the VCF 




20HZ frequency 




The cutoff frequency. To of the VCF can be 

eontrolled by the keyboard If deiired. Wtiea the A 

"KKBOABO" OOHTROL" knob ia Id the "0" position, » 

toe 7 C will teania at the slider setting, unaffected 
i>y iny notes played on the keyboard. When the 
"KEIBOUtD COOTiOL" bub il on the lV/octave position, 
the F c vill track the keyboard notes Juat like an 
oscillator. 1Mb Bean* that If F e Is set at 100Hz 
with the low C key depresied, then F e will change to 
2O0S* when the next octave C Is depressed and to 
iCOIz vhen the octave C above that Is depressed. T&e 
pitch bead slider and octave ewltcli will also affect 
the F c In a Banner whisk parallels their effect on 
7001 and 7002. If the "KEYBOARD OGHTEOW knob Is 
placed anywhere Inbatwsen the BJaXtBJUa and lrtnimm 
settings, the keyboard will affect the ? c in a 
•Aerotonal ■anncr: for instance, the control any 
be set to change T c by cote octave for every two 
octave difference on the keyboard. 



FUH93 THE VCF AS AH 0SCHJAT03! 

By turning the "Q" slider up all the way, the VCF will 
oscillate and will produce a l£« distortion sine wave 
whose Initial freoi*oey Is set by the F c control. In 
this node, the filter can be played aa an oscillator by 
turning the "KEXBOARD COKTfCL" to IV/OCtave response so 
that a calibrated octave response can be obtained from 
the keyboard. 

In the oscillation node, the audio frtn V001 and 
VC02 can't get through the filter to that they can do 
longer be used as oscillators. Alio note that the 
calibrated octave response of the TCF does cot have as 
wide a range as that of the oscillators so that the 
playing range of the filter la Halted. 

However, lie fact tljat the TOP can be controlled 
■IcrOtanicaUy by turning down the "KEYBOARD KESPOKSE 1 ' 
knob allows the aynthealxer to produce alcrotonal scales 
If so desired. TbJfl la a useful aspect since VCOl *ai 
7003 have no facilities for alcrotonal operation. 



17) SOISE IZWH. i'nilB elider control* the enount of white noise toftt 
— is aiaed into the VCF. Mote that the illfier is 

coded white to indicate an audio level. 



16) ypUEACEE 

AMPLIFIBttYCA) : a« YOA ta the last "link" In the synthesiser 

chain and It controls the loudness or the unit. The 
patching on the VGA Is to either the ALSR or AS 
transient generator!. On "BIBISS", the YCA la 
effectively out Of the circuit and. the sounds of the 
■yntbesiier vlll always acme through. Cite output 

level of the entire unit la wt by the knob labelled 
"VOLtME". 

19) AUDIO 

OtfTPCTS (on back panel), Toe High level output on the back, of 
the synthesiser should be used, for connections to 
line level Inputs on sapllfl cation equipment. She 
low lerel output is used when plugging the synthesiser 
into guitar amplifiers and microphone Inputs of p.A- 

systems. 

20) SEBIES PATCH JACKS (on back panel)- To connect two synthesizers In 

series, use a stereo cable to plug the "30 SIAYE" Jack 
on the stater synthesiser to .the "JROK MASTER" Jack 
on the slave synthesiser. Bote that this patch 
automatically disconnects the keyboard on the slave 
syntheaiier ao that both synthesizers are controlled 
by the keyboard on the taster synthesiser. The 
pitch bend slider and octave switch on the meter 
synthesiser will not affect the slave- 



When two or more synthesisers are to be used In 
aeries. It say sometlaea be necessary to 
recalibrate the keyboard response* bo that all of 
the synthealsera vlll respond identically. If this 
adjustment should ever become necessary it should 
be performed only by a factory authorised service 
center. 



ai) FIUER PEDAL IHPDT (on back pan*;)- The optional filter pedal 

plugs into this Jack with a stereo cable . The pedal 
sweeps the cutoff frequency of the VCF by an amount 
determined by the "SHUSIEiViTf" setting on the pedal. 
Thle la useful for "hands-free" filter manipulation 
and is very effective in live perToruanees. 
Also note that the filter pedal Input can be used to . 
modulate the VCF with an external aource. The 
response will be approximately 1 volt/octave and the 

input impedance Is 100 K. The control point it at 
the tip of the stereo input Jack so that a mono £" 
plug will simply eliminate the pedal power and allow 

connections to external modulation sources through 

the tip of the Bono plug. 



'JSIKG TOUR CAT BY N T H EE IZ Bt 



To let-up jour CAT synthesiser, first connect the power cord 
to ■ grounded A.C. outlet and place the power switch In the "OH" 
position jo that the Indicator Inside the switch lights up. The a*, 

output of tbe CAT should then be connected tc a suitable aBUJlificotlon™ 
aystea. Use the output narked "low" for guitar anpllflert sod other 
low level Inputs. The output Barked "BIOS" should be used in 
conjunction with high level input! such as external Inputs on home 
organs, line Inputs on stereos and p. A. system. By. setting the 
panel to a desired patch, the synthealaer will be resdy to play. !nae 
voluae control located In the VGA section will control the overall 
voIuk of the unit. 



Tuning the Oscillator s- 



. 3i ex>am be left on foe as? least 10 hotiftbs before 

FUtAL TUIOTQ SO THAI THE lOTEHHAX CUtCUmY QUI T3Bwmy BIABIUZE. 
Tuning the oscillators prior to wara-up will result In a drifting 
tune setting and will require returning after the 10 minute warn-up 

Uhen tuning the oscillator* together, the tuning procedure ahoald 
be performed on the highest C not* in the range to be used since 
enounced at higher frequencies. 



oscillator beating 1 

Tuning VCOl and VCCg to unison; 



Place the VCOl "Audio ea/atf" switch in the "OIF" position 

bo that -there 16 no audible output from VCOl. 

Place the ? c slider od the VCF all the way up so that all A 

or the haraonica are allowed to pus through the filter. 

Put the VGA patch switch in the "BYPASS" poiition so that 

a note teed hot be depressed to hear the sound. 

Frees the higheot Cm the keyboard and oet the octave 

switch to the desired range while keeping the pitch bead 

slider In the "O" position. 

Turn up only tbe sawtooth (.vi) slider on the vo)2 audio 

Use the VGOS tune control to set VCOS'a frequency to the 
proper pitch for the instruments you are playing with. 
Rote that with VCOE's tuning control In the 1£ o'clock 
position VC02 la approxinately tuned to standard pitch 
so that deviating from this setting should be Wniaal 
for standard tuning. 

After tuning VC02, turn on the VCOl audio switch and pia.ee 
the VCOl navtooth {AA ) .llder In the full vp position with 
the other VCOl audio sliders fully down . The only sounds 
you should hear now are the savtootfi waves Iras vrol and 

vcos. 

place the VCOl "KEYBOARD OOmOL" switch in either the 
"TOUT" or ">DffO" position (depending on how you Intand to 
to play the keyboard) . 

Use the VCOl "COABSE" tuning knob to set the VCOl frcquenc)- 
approxlDately ecus! to the VC02 frequency ( the frequencies 
ire the earn when jero besting between the two oscillators— 
occurs) and then use the VCOl "FIHE" tuning adjustment to*J0 
tune VCOl so that it Is exactly tuned to VOCE. 



Tuning VC01 mi VCQg to intervals : 

To tune the oscillators to an Interval, folio* tie above 
procedure eieept for the following deviations; 
a)H»ce the VC01 "EEYBOAED COHTROL" switch In the "POLY" 
position so that vcci mil play the highest note 
pressed on the keyboard. 
b)Waen tuning tie ooclLlntors in etep 9, play a 
middle c note and the desired Interval note above 
middle C at the same tine (e.g. if you ■» tuning to 
• fifth, you vould press C and G) . 7C02 vlll now 
play the C and VOD1 will play the higher note. Kov 
tune the two oscillators to unison while holding dram 
both notes and vhen you only piny one note at a Mae 
they vlll automatically be tuned to the Interval yon 
vere holding down. 

Patching with the Charts - 

Hhen setting np a pateh, it la beat to atart with all of the 
panel controls at their minimum setting sod systematically scan the 
panel to act all of the controls. Leave the "PITCH BHJD" slider in 
the "0" position. Turn the volume of the inatnna-nt fully off until 
you are ready to hear the patch ao that you won't be distracted during 
the setting-up |rocedure. 

Hemember that all synthesisers produced cannot possibly be 
exactly the saae - so all of the patch control settings will be 
approximate for your synthesizer. 

Use the patch charts only as a guide- your ear should be the 
final Judge of tonal quality. If a control la not Barked oa the 
ohart, it ahould be set to minlaum. Pay dose attention to each 
setting- a (ound can be completely changed by forgetting to set 
a control. 

The aupllfier uaed to arrive at these patches had Its tone 
control settings set to the "flat" position and had reverb, as 
indicated on some patches. However, the tone control Bettings for 
your particular application should be determined by your ear. 

Finally, remember that a synthesized sound ahould be played in 
context. A trumpet sound ahould be played like a trumpet player 
vould play the actual luetrunent. Playing a truapet patch like a 
guitar patch will definitely not sound like a trumpet. Keep the 
pitch range the sane oa the real instrument and try to add the same 
type of erpreeslon that would be used by a auelolan playing the real 
Instrument . Synthesitlng a sound ie not enough for It to be 
convincing- it oust also be applied with the sane feeling aa the 
natural instrument. Keeping thia In Mod ahould greatly help your 
synthesizer playing. 



SOME " HJOBiatB " Bffl BEUU ARKH'T 

1) BO SOUND KX AIL: 

a) Ii the instrument plugged In? 
bj Ib the power -sw«en u&% on? 

e) Ii the VGA raluae turned up? 

4) I* the VCF F c turned up enough to let sound through? 

«) Are toe audio levels (white sliders) turned up? 

f ) Is tie output of the synthesiser connected to an sup? 

g) Ii the sa$ operating correctly? 

h) If the ADSR sliders are all down and the ADSH 1b pitched 

Into the VCA you'll only hear a "tick" when a key Is hit. 

2) 110 SOWED FBOM VW1; 

a) Ii the V001 AUDIO OH/OFF witch in the "OS" position? 

b) Are any VCOl audio alldera turned up? 

c) I* tie VCOl frequency set 1b the audio range? 
d.) Is the "SHE" on with VCOl tuned below VC02? 



5) BO Sl-H COBTRCXTO ANY SECTIOH: 

•) Is the "S <-B" source switch on the VCOl position with 
all of the VCOl audio alldeis down? 

b) I* the S»H sampling the output of V001 with VCOl tuned 

below VOCS In the SYDC node? 

c) Ii the wjdulation depth knob tuned up? 

6) ONLY ONE OSCIUATOR FLAK: 

a} Is the "SYNC" switch on? 

o) Is the VCOl audio on/off switch on? 

c) Are the white audio level sliders for both oscillators up? 

7) SOUHD AHfATS COMES TfflKKKffl BVKK VTTB HO KSYS BEHffiSSED. 

a) Is the VCA on "BYPASS"? 

b) Is the ADSE repeat on with a long "Release" setting so 

that the transients run into each other? If so, this 
will cause a constant output when patched into the VCA. 



gcmacM, BEEgOTCATIOgS : CM Synthesiser KHEL 1653 



etching : So Slave - Stereo cable output auppliea control voltage 
~«2"a»te control slgnale to slave unit. 
connections ; Elajj control voltage output froa keyboard 

(umwnpled) buffered and calibrated to 
1 TOlt per octave. Output lapedance - 
1 Kcfcin 
Tip- gate output High E 7 volta (unenlibrated) 
tar "-Trolte (uncallbrated) 
output liepedanee - 1 fen 

t"° meter - stereo cable Input diaeonnects keyboard on 
•lave unit and replace* It with control 
voltage and gate from mater unit. 

connection* ; wag-control TOltage input to internal keyboard 

aaaple and hold circuitry. 

Mtnlau* control voltages Volte 
Mxioum control voltage* 7 Volts 

Hp-Oat* Input 

Mudnua Gate Higb . ? Volta 
froa 1 Kohn source 

HlnlBun Oate taw . -7 Volts, 
from 1 Kotut source 

ROTE: Trigger signal is derived from changes in control voltage 

•o that a high alev rate control voltage signal is neeesaarj 
for proper internal triggering of transient generator*. 

Filter Pedal Input : Supplies voltage bias to external pedal for manual 
filter cutoff ■adulation. 

Ring ; pedal bias, -15VDG eiGKoha output 7. 
Tip ■ filter Voltage Control input 

uncallbrated lY/Octave eOO&Kbhu input 2 
mx input =+/_ jovdc 
Sternal Audio Input : Mm input *4 vpp 
input S> 1 : ' 

APSR : Attack -£ at.- 5 sec. 
Decay- 1 as.- 7 eec. 
Sustain- O-lofS Peak 
Release- 1 ■»,— 7 sec. 



VCQ1 ; Usage In "Keyboard orr" node »Ilp^cgaIl»<wl3• O.ffls-6 Lbs 

WavefOTmiJ Sub-octave square, sawtooth, triangle and variable 

vl&tb poise 
Pulse width modulation: Nuiul lOjt- «0* 

Auto saxintun 90*- lM 



Boise ;Wnlte noise (uncullbroted spectrin) 

VCT : Cutoff range- approxiaate 20 Hs- 20Kht 
ftppratLnrte -sssiaimi useable ft= hO 
Keyboard response- Ov/Octave- lV/0ct»ve, continuously variable 

Pfunpl<r and Hojbi: Buqples YCC1 mix or Boise source at UfO rate 



Octave switch : */- 2 Octaves calibrated 

Glide: Approxlmte Iftxiaun glide tine- 2 Bec./octare 

Fgver ; 100V- 1J0V AC or 280V- 250V AC 50/SOOHs tlT watts 

Internal fuse, o.25* S120VAC 

Site: Sh" wide x 6' bisb * 19 3A" deep Weight: 33 lbs. 

Cabinet : tolled 1/16" steel frone with "spatter coat' 'finish. 

T-OBuldlne edge stripping on wood-Brained 3A" Bide panels 

G-10 glass/epoxy circuit boards 

Keyboard: 37 notes with gold plated buss bars and key contacts. 



TECKHICAL SPECIFICATIONS ( CAT 3KH synthesiser 

Output Mvsli High Level Output- Z5 VPP eaxlaua 
Low Level Output- Z.5VPP aaalnum 



canneetlone- RTNC-COTtrol voltage output 

UNSAKPL3D, Suffered Keyboard voltage 

Output iapedance ■ IKohm 

Range - - J¥, lv/octave calibrated 

TIP -Gate signal output 

Gate high - +15V uneallbrated 

G«.t» low - V 

Output Inpedance - IKohn 

>**■ ft^g - Stereo cable Input disconnect* keyboard on 

slave unit and replasoa It with control 

voltage and gate fron Kastor unit. 

KNC-Control voltage Input (sampled or unaaapled) 
Input i*ped»noe greater than 3Wohm 
(ttnlaua Control Voltaga - -5t 
Mariam Control Voltage - ♦lOV 

TIP -Gats Input 

Input lapadance greater than 5Koha 
MlniBuu high level for turn on ■ 6V 
HMtlwiB Ion level for turn off "1.5V 

i Trigger signal is Internally derfred frea changes, in gate and 
control voltage levels. For proper triggering of elav-d CAT 
anrtheelew with other than OCTAVB producta.. control voltages 
mist have no glide and say be either aaapled or uneanpled. 



RING- pedal biaa- +15VDC • JSCoha output Z 
TIP - Voltage Control Input for filter eutofl 
Calibrated lv/cctave input Masltlvity 
Input inpedsno* - lOOKoha 
Input voltage range- */-lu T DC 



RMQ- pedal bias - *15WK * JJOoha output I 
TIP -.Yoltage Control Input for VCO 1 frequency 
Calibrated lv/0et»ve Input aensitivity 
input iapedanoe -t lOOKoha 
Input voltage range- +/- "VBC 



ACSR i Attack tiae - 3»sec, - 6 sac. 
Decay tint - 2nMC. - ? sec. 
Sustain - - 10OSpe«Ji 

Heleas* tiM- 2aaec,. ? tec. 



Puis* Sfldth (toduUtlo!!- Manual -' 5M - 3X 
Auto - 50% - 3* 
nrt- CofcTB* - 12 octaves (ippiox,) 

Pino - +/- 1 eenitone (appro*-) 



foraa- Sub-Octave Square, savtooth. Square 

Kolae Source i white noise (uneallbrated spectrus.) 

VCF i Cutoff Bans* - 5HS - 2?iMt approx. 
Useable resonance (Q)- **0 appro*. 
Keyboard reapor.se- - lv/octave, continuously variable 



Pitch Bend i □allbra.ted */- loetavs with center dead bend ud click atop. 

Octave Switch . Calibrated */- 2octaves 

Glide t Approximate uiHiu elide tiee ■ 1,5 eeeonde/octjive 

Power i 100 - 130 VAC (internally ■odiflanle to 200- 25O YAC) SO/fiOKz 
1? Uatts 

Internal fuaa - 1/8 A * 100- 130VAC 
1/16A a 200- ajowAC 

Site 1 2<t* (61.0 c«) wide 19.5" {*».5««] d»P 6" (15-2 c«) high 

23 lbs (10.4 Kgjne* "eight 

Construction i C-10 dees epoxy circuit foards, gold plated key contacts 
and cuss bars. l/l6" steel frame with scuff resistant 
spatter coat baked enaael finish, stained food aide panels. 



I :z i^t iivy9jpu&. n ?a . :\ jtio/at. 
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